Potent inhibition of thymidylate synthase by two series of nonclassical quinazolines.
The synthesis and biological activity of two series of nonclassical thymidylate synthase (TS) inhibitors are described. The first is a series of 10-propargyl-5,8-dideazafolic acid derivatives (10a-j) and the second is a series of the analogous 2-desamino derivatives (13a-c,k), both bearing a more lipophilic substituent on the phenyl ring than the CO-glutamate of classical antifolates. Compounds 10a-j were prepared in a straightforward manner, generally by treatment of N-[6-(bromomethyl)-3,4-dihydro-4-oxo-2-quinazolinyl]-2,2-dimethylprop anamide (6) with various phenyl-substituted N-propargylanilines (8), followed by deprotection. Compounds 13a-c,k were prepared similarly from [6-(bromomethyl)-4-oxo-3(4H)-quinazolinyl] methyl 2,2-dimethylpropanoate (11). The compounds were tested for inhibition of purified L1210 TS and for inhibition of L1210 cell growth in vitro. Several of these nonclassical analogues approached the TS inhibitory potency of 10-propargyl-5,8-dideazafolic acid (1, CB3717), a glutamate-containing TS inhibitor. 2-Amino target compounds 10a-j were generally potent inhibitors of L1210 TS, with IC50s within the range of 0.51-11.5 microM, compared to 0.05 microM for 1. The order of potency for phenyl substitution at the 4-position in this series was the following: COCF3 greater than or equal to NO2 greater than or equal to CONH2 greater than or equal to COCH3 greater than SO2NMe2 greater than CN much greater than OCF3 greater than or equal to F. The 2-desamino target compounds 13a-c,k also exhibited significant, although diminished, TS inhibition. Both series were growth inhibitory to cells in tissue culture and this inhibition could be reversed by thymidine alone, indicating that the primary target was TS. None of the compounds was a potent inhibitor of dihydrofolate reductase. These studies indicate that the presence of the glutamate moiety in folate analogues is not an absolute requirement for potent inhibition of TS.